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Synchronized Operation between Continuous Casting and Rolling
Processes in the New Billet Mill of Mizushima Works, Kawasaki
Steel Corp.
Takashi Fusmoto, Takayoshi MIURA, Teruyuki NAKANISHI,
Masaru Y AMAGUTI and Junjiro YAMASAKI
Synopsis :

A modernization program for billet, bloom and shape products was completed at Mizushima Works gener-
ally aiming at streamlining the complicated crisscross of products from the two continuous bloom casters to
the succeeding rolling mills. A new billet mill, which was a significant part of this modernization, was
brought into operation in February, 1984. The billet rolling facility has the “roll chance free” function in
order to realize continuous and syncronized production between the continuous casters and the new billet
mill. ;

This new factory has remarkably realized labor-saving and rationalization of handling and transporting by
several new techniques, such as the highly computer controlled vehicle system and quick roll changing
system.

The control of operation and information has been fully computerized over the entire processes from
steelmaking to billet shipping.

Key words : continuous castor ; billet ; roll chance free ; computer control ; quick roll changing ; reheating

furnace.
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Table 1. Main specification of No. 1 C. C. M..
Item Before reconstruction  After reconstruction
Machine type Curved (12.5mR) Curved (12.5mR)
Capacity of tundish 10.5¢X2 50 tX1
Bath depth 550 mm 850 mm
Number of strands 8 6
200X 220 200X 220
Mold size 250X 250 250X 300
250X 300 270X 340
Oscillation Guide roller type Short lever type

Mist spray and water
spray

Secondary cooling zone Water spray

E. M. S. 2 seg. 2seg. 6 seg.

Instrumentation Analog D.D.C.
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Rail ab.: 1000m  Gauge :1067mm
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Plant :2200kt
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Fig. 2. Layout of HCCV system.
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Table 2. Main specifications for vehicle.
Type Motor car of bogie type
Max. load : 30 t
Loading capacity Max. temperature  : 900°C
Range of length :3.4~12.6m
High : 250 m/min
Traveling speed Middle : 60 m/min
Low : 10 m/min
2 500 mm WX 2 900 mmH<15 800 mm!
Dimensions Wheel base : 1440 mm
TMENSIO Wheel diameter : 600 mm
Buggy interval  : 8 000 mm
Motors DC 27.5kWX2
Control system G. T. O. chopper control system
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Fig. 3. Motion of vehicle and trans-
porter.
2 On-line computer i
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g 1 Decision of the destination [-g
; 2 Reservation of the vehicle =
k-] 3 Data transmission between CC and mill E
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3 Instructions Results =
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- Process computer of [
Process the Billet mill rolling 52
computers b2
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Direct control of the vehicles, turn J =
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Fig. 4. Configuration of HCCV control system.
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Table 3. Reheating furnace specifications.
1250r Equipment | Unit Specifications
>
::: 10001 Reheating 1 Type : Two separate walking beam type with 6 zones
2 furnace Capacity : 350 t/h with hot charge
@ 7501 200 t/h with cold charge
o Length of furnace : 33 600 mm
500r . Width of furnace : 13 400 mm
Fuel : Mixed gas
250} Recuperater : 4 pass air rec. & 2 pass gas rec.
n Drive og] walk\x[xB lxaém
: = Lift 1 110 kW .
10 20 30 40 50 60 70 80 90 100110 L:ft Ng 2 WB AC 200 kW X2
Track time (minute) Traverse No. 1 WB 22 kW AC-VV
Traverse No. 2 WB 45 kW AC-VV
Fig. 5. Distribution of track time.
l | 1 HCCV 14 Automatic stamper
=== ~ = 2 Continuous reheating 15 Cooling beds
=2 furnance 16 Automatic labeller
7 H/ 3 Soaking pits 17 Automatic label
7 - - J 4 Roughing mill (BD mill) reader
T 7 o 5 Hot scarfer 18 Debaring machine
14 33 2_10 8 “ E 3 6 Shear 19 Automatic press
|\ ] \ \ AN "IL” J U =1 7 BD hot saw 20 Shot blast
= ey | ‘___‘"&= \/X 6 E 8 Turn table 21 Surface defect
16 16 18 17 19 ﬁ? I:ID § 9 Hot surface defect detector
— 1 detector 22 Automatic condition-
15 15 = = 2™ ] , 10 Finishing mill (VH mill) - ing device
N L 11 Roll changing device 23 Magnetic particle
M 21 12 Profile meter detection device

17 23 22 24 16

13 VH hot saw
Fig. 6. Layout of the billet mill.

24 Shipping device
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Table 4. Finishing mill facilites.

Equipment | Unit Specifications
Finishing 4X2 | Type : Horizontal mill X2X2
mill Vertical millX2X2
(VH mill) Roll size : 950 mm ¢ X500 mm
Screw down : Motor drive
Screw up : Hydraulic drive
Main drive gear ratio : V1 stand 1/32.464
H2 stand 1/28.277
V3 stand 1/27.388
H4 stand 1/22.958
Main motor 4 V1 & H2 :AC1200kWXx272/680 rpm
of finishing V3 & H4 : AC 1400 kWXx318/795 rpm
mill Control : AC-VVVF,
Digital ASR control
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Fig. 8. Layout of the roll shop.
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Fig. 9. Vertical mill turning device.
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Fig. 10. Exchanging flow of stand and roll.
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Configuration and function of computer system for production control.
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Fig. 12. Transition of hot charge ratio.
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Transition of fuel unit consumption.
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Table 5. Result of stand exchanging time and roll
exchanging time (min).

Stand exchanging Roll exchanging

Mean time 4.83 57
Minimum time 4.67 42

Table 6. Result of stand exchanging.

Number of stand Mean stand exchanging
Month exchangings cycle
May 244 2.23
June 252 2.22
July 261 2.19
August 232 2.28
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